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My overall impression is that Slovak scientists are looking for collaboration with the West and 
are eager to demonstrate their strength and capability. They are very keen to host international 
conferences "to put themselves on the map', and I hope this workshop on molecular beam 
epitaxy (MBE) will serve this purpose. I feel privileged to be invited for the second time to 
give a talk at this meeting. It is also an exciting time to be here and to witness the 
beginning of a bright new future. 
T 
he prime intention of the visit 
was to give an invited talk at 
the 3rd Bratislava Workshop 
on MBE and discuss our mutual 
research interest. The conference 
was organised by Drs R.Redhammer 
and M.Vesely at the Faculty of Elec- 
trical Engineering and Information 
Technology, Bratislava. The Work- 
shop was attended by over 30 dele- 
gates  f rom Aust r ia ,  Be lg ium,  
Germany, France, Poland, Slovakia, 
Ukraine, and UK. There were 17 
papers presented at the meeting. 
There was also a small commercial 
exhibition. Visits to the Microelec- 
tronics Department were also ar- 
ranged by our hosts where work 
relating to my personal research 
interests was being conducted. The 
researchers I met are very keen to 
learn as much as they can from the 
West but at the same t ime are 
modestly proud of their own efforts. 
Indeed, I was very impressed with 
the level of ingenuity they show in 
order to overcome some of the 
limitations of their equipment, for 
example. 
Workshop papers  
The structure of the workshop in- 
volved only oral presentations. There 
follows a brief summary of the invited 
talks. I was the first speaker at the 
meeting, outlining the main achieve- 
ments of MBE both in fundamental 
research and manufacturing. I pre- 
Delegates of the third Bratislava MBE workshop 
sented some of the more significant 
and exciting physical characteristics 
of the MBE structures observed so 
far. I also gave examples on how the 
MBE has reached a high degree of 
sophistication as a crystallographic 
growth technique for a variety of 
semiconductor materials and why 
the MBE is widely used at universi- 
ties, industrial R&D laboratories and 
in production. 
G.Strasser (Vienna University, Aus- 
tria) reported on the design, growth, 
preparation, and characterisation of
GaAs/AIGaAs based heterostructures, 
multi-quantum wells and superlat- 
rices. The first part of his talk he 
described the measurement of the 
intersubband relaxation in GaAs/AI- 
GaAs quantum wells with an energy 
separation between the lowest sub- 
bands smaller than the optical pho- 
non energy. The second part dealt 
with the idea of tailoring a device 
that may be used to observe Bloch 
emission from minibands in a super- 
lattice. 
Heterostructures based on GaAs/ 
lnGaAs system have found wide- 
spread application in optical devices. 
To date these structures have been 
fabricated almost entirely on the 
GaAs (100) or iented substrates. 
M.Fahy (Imperial College, UK) pre- 
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sented the growth mechanisms of 
InGaAs on the GaAs(111)A substrate. 
The PL of a series of (111)A samples 
with the quantum well grown under 
a range of V:III ratios and substrate 
temperatures were examined. Com- 
parisons with structures grown si- 
mul taneous ly  on (100), ( l l l )A ,  
( l l l )A  1 ° and 5 + off towards [100], 
[211]A and [311]A were made. It was 
demonst ra ted  that  80A 15% 
Ino lsGao.85As(111)A single quantum 
wells with 12K PL peak widths of less 
than 8 meV can bc obtained by 
growth at 400°C under V:lll ratio of 
5:1. 
MBE GaAs grown at temperatures 
(LT) is a useful material for various 
microelectronic and optoelectronic 
application. In contradiction to GaAs 
conventionally grown at 600°C, LT 
GaAs grown at 200-300°C is non- 
stoichiometric, lattice mismatched 
and electrically conductive at room 
temperature.  Remarkable changes 
can be seen in electrical, optical and 
structural properties of the material 
after annealing. P.Kordos (Institute of 
Thin Film and Ion Technology, Julich, 
Germany) reported on the prepara- 
tion and properties of MBE GaAs 
layers grown between 200 and 
400°C using conductivity and Hall 
measurements, TEM, high resolution 
x-ray diffractometry, electro-optic 
sampling analysis and capacitance 
and breakdown-field measurements. 
From the results he concluded that 
GaAs layers grown below 400°C 
represent nonstoichiometric "low- 
temperature" material with dominat- 
ing hopping conduction at room 
temperature  and their  t ransport  
properties might be explained by 
deep-lying As-antisite defects. In 
GaAs layers grown above 400°C the 
band conduction dominates and their 
propert ies  (e.g. breakdown field, 
photocarrier lifetime) are different 
from LT GaAs. 
Mercury cadmium tclluridc (MCT) 
is still the most important material 
for infrared and imaging arrays. Ow- 
ing to the many interesting proper- 
ties of MCT, a variety, of detectors as 
well as several types of infrared- 
sensit ive MIS devices, including 
CCD, charge injection devices, and 
MOSFETs have been fabricated using 
this material. M.A.Herman (Institute 
of Vacuum Technology, Warsaw, Po- 
land) gave an overview of the device 
requirements of MBE-grown MCT 
heterostructures. 
Delegates 
relaxing and 
enjoying the 
workshop 
dinner 
The binary and ternary II-VI semi- 
conductors are applicable to the 
production of blue LEDs. One of the 
main problems in these optoelectro- 
nic devices is the degradation, which 
is mainly caused by defects generated 
from stain and stress in the layers. A 
possibility to overcome this draw- 
back is to fabricate lattice-matched 
multilayer structures. Since the lat- 
tice match is very sensitive to the 
composition of the compounds, an 
exact control during growth of the 
layers is indispensable. H. Sitter (Linz 
University, Austria) investigated by 
ZnSe, ZnTe, CdSe and CdTe which 
were grown by MBE and etched by 
RIE by quantitative AES. The empha- 
sise was put on the behaviour of the 
sensitivity factor of the various con- 
stituents of the compound as a 
function of the composition of the 
ternary compounds. It was found that 
the sensitivity factors for the consti- 
tuent elements in the ternary com- 
pound ZnMgTe depend very strongly 
on the composit ion of the com- 
pound. 
The title of the contributed papers 
are given below: 
• Growth and Characterisation on 
hlAsSb Based Far-infrared Diodes 
Lattice-mismatched Grown on InAs 
Substrates, B.Grietens et al., IMEC, 
Belgium. 
• MBE Growth of AIAsSb on InAs 
Substrates. S.Nemeth et al., Bratisla- 
va. Slovakia. 
• Inhomogeneties and Properties of 
MBE-Grown Ge-GaAs, L.V.Shehovt- 
sov et al., Kiev, Ukraine. 
• XMCD of Vanadium Thin Films 
Epitaxially Grown on Ag(lO0) and 
Fe(lO0), M.Finazzi et al., Paris, 
France. 
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• Intrinsic Bistability Study of AlAs/ 
GaAs Resonant Tunnelling Diode, 
A.E.Belyaev et al., Kiew, Ukraine. 
• Enhanced Radiation Hardness of 
Tunnelling Diodes with Delta-Dop- 
ing, A. E. Belyaev et al., Kiew, 
Ukraine. 
• Study of n-PbS-p-ZnTc Heterostruc- 
tures, G.Khlyap, Drogobych, Uk- 
raine. 
• Bevel Preparation of MBE Semicon- 
ductor Multilayers by Chemical 
Etching, R. Srnakek et al., Bratislava, 
Slovakia. 
• Applications of Capacitance Mea- 
suring Methods for Investigation of 
Electrical Properties of a Structure 
with the Quantum Well, L.Stuchli- 
kava et al., Bratislava, Slovakia. 
• RCE PIN Photodetector Grown by 
MBE, J.Waclawek et al., Bratislava, 
Slovakia. 
Conclusion 
Overall the delegates left the meeting 
feeling it to be most worthwhile both 
scientifically and socially. The pro- 
ceedings will be published in Thin 
Solid Films. The local organising 
committee must be congratulated 
for the smooth running of the work- 
shop and their generous hospitality. 
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